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(57) ABSTRACT

A transformer 1s disclosed. The transformer includes a first
pin, a second pin, a first side winding, a second side winding,
and a jump pin. The second side winding 1s coupled to the first
pin and the second pin. The first pin 1s between the jump pin
and the second pin. The jump pin 1s coupled to the second pin
inside the transformer.
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BACKLIGHT APPARATUS AND
TRANSFORMER THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a transformer, and more particu-
larly, to a transformer with a jump pin and a backlight appa-
ratus 1including the transformer with the jump pin.

2. Description of the Prior Art

In recent years, with the increasing of the size of the liquid
crystal display (LCD) panel, a backlight apparatus including
a plurality of cold cathode fluorescent lamps (CCFLs) 1s used
widely to provide high quality light sources for the LCD
panel.

However, since the number of the light pipes and the trans-
formers used in the conventional backlight apparatus with
multiple light pipes 1s increasing, no matter at the high-volt-
age side or the low-voltage side, the connecting wires among
the transformers are usually crossed with each other. In order
to prevent the crossed connecting wires from being interfered
with each other, a “qump” connecting way 1s used in the
connecting wires to keep a suitable distance between the
crossed connecting wires.

Please refer to FI1G. 1. FIG. 1 shows a backlight apparatus
with a jump structure. As shown m FIG. 1, the backlight
apparatus 9 includes a power source 90, a first transformer 91,
a second transformer 92, a first light pipe 93, a second light
pipe 94, and a jump structure 95. Wherein, the {irst trans-
former 91 includes afirst pin 911, a second pin 912, a third pin
913, afourth pin 914, a first secondary winding 9135, and a first
primary winding 916; the second transformer 92 includes a
fifth pin 921, a sixth pin 922, a seventh pin 923, an eighth pin
924, a second secondary winding 925, and a second primary
winding 926.

In the first transformer 91, the first primary winding 916 1s
coupled to the first p1n 911 and the second pin 912; the first pin
911 and the second pin 912 are coupled to the first light pipe
93 and the power source 90 respectively. Because the wire
between the first pin 911 and the first light pipe 93 crosses the
wire between the second pin 912 and the power source 90,
there will be the jump structure 95 on the wire between the
second pin 912 and the power source 90, so that the two
crossed wires can keep a suitable distance between them.

Please refer to FIG. 2. FIG. 2 shows another backlight
apparatus with a jump structure. As shown in FIG. 2, the
backlight apparatus 8 includes a power source 80, a first
transformer 81, a second transformer 82, a third transformer
83, a first light pipe 84, a second light pipe 83, a third light
pipe 86, a first jump structure 87, and a second jump structure
88.

Wherein, the first transformer 81 includes a first pin 811, a
second pin 812, a thuird pin 813, a fourth pin 814, a first
primary winding 815, and a first secondary winding 816; the
second transformer 82 includes a fifth pin 821, a sixth pin 822,
a seventh pin 823, an eighth pin 824, a second primary wind-
ing 825, and a second secondary winding 826 the third trans-
former 83 includes a ninth pin 831, a tenth pin 832, a eleventh
pin 833, an twelith pin 834, a third primary winding 835, and
a third secondary winding 836.

In the backlight apparatus 8, the first secondary winding
816 15 coupled to the first pin 811 and the second pin 812; the
second secondary winding 826 1s coupled to the fifth pin 821
and the sixth pin 822; the third secondary winding 836 1is
coupled to the ninth pin 831 and the tenth pin 832. Wherein,
the first pin 811 1s coupled to the first light pipe 84; the fifth
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831 1s coupled to the third light pipe 86. Since the first sec-
ondary winding 816, the second secondary winding 826, and

the third secondary winding 836 are coupled, therefore, the
second pin 812, the sixth pin 822, and the tenth pin 832 will be
coupled via a first wire.

As shown 1n FIG. 2, the wire will cross a second wire
coupling the fifth pin 821 and the second light pipe 85 and
cross a third wire coupling the minth pin 831 and the third light
pipe 86, therefore, a first jump structure 87 and a second jump
structure 88 will be set on the first wire, so that the crossed
wires can keep a suitable distance between them.

However, no matter the above-mentioned backlight appa-
ratus 9 or 8, since they use a lot of jump structures between
their transformers, the wire connections of the circuit layout
will become more complicated. In addition, once the number
of transformers and light pipes of the backlight apparatus 1s
increasing, the number of the jump structures used 1n the
backlight apparatus will also increase accordingly, therefore,
the manufacturing cost of the backlight apparatus will be
increased and the competitiveness of the backlight apparatus
on the market will be reduced.

Therefore, the invention provides a transformer with a
jump pin and a backlight apparatus including the transformer
to solve the above-mentioned problems.

SUMMARY OF THE INVENTION

The mvention provides a backlight apparatus and a trans-
former thereof. The transtformer 1s applied to a multiple light
pipe backlight apparatus to make the currents of the light
pipes are approximately the same to make sure that the light
source provided to the LCD panel can have very stable and
uniform lightness. In fact, the transtformer can have a one-to-
one structure or a one-to-many structure, namely the trans-
former can correspond to a light pipe or several light pipes at
the same time.

A first embodiment of the invention 1s a transformer. The
transformer 1s applied to a backlight apparatus. The trans-
former 1ncludes a first pin, a second pin, a first side winding,
a second side winding, and a jump pin. The second side
winding 1s coupled to the first pin and the second pin. The first
pin 1s between the jump pin and the second pin.

It should be noticed that the jump pin 1s coupled to the
second pin 1nside the transformer, not coupled to the second
pin from the outside of the transformer. In this embodiment,
the jump pin can be coupled to the second pin via ametal plate
embedded 1n the transtormer.

A second embodiment of the invention 1s a backlight appa-
ratus. The backlight apparatus includes a power source, a first
light pipe, and a first transformer. Wherein, the first trans-
former 1ncludes a first pin, a second pin, a first side winding,
a second side winding, and a jump pin.

In the first transformer, the second side winding 1s coupled
to the first pin and the second pin. Because the {first pin 1s
between the jump pin and the second pin, the jump pin 1s
coupled to the second pin 1nside the transformer. In fact, the
Tump pin can be coupled to the second pin via a metal plate
embedded 1n the first transformer.

In practical applications, the backlight apparatus can fur-
ther includes a second transformer and a second light pipe.
The second light pipe 1s coupled to the second transformer.
The second transformer can be coupled to the jump pin or the
second pin.

Compared to the prior arts, the transformer provided 1n this
invention and the backlight apparatus including the trans-
former can reduce the jump structures used between the trans-
formers 1n the conventional backlight apparatus, so that not
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only the wire connections in the circuit layout will become
simple, but also the manufacturing cost of the backlight appa-
ratus can be lowered to increase the competitiveness of the
backlight apparatus on the market.

The objective of the present mvention will no doubt
become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiment, which 1s illustrated in the various figures and
drawings.

BRIEF DESCRIPTION OF THE APPENDED
DRAWINGS

FIG. 1 shows a scheme diagram of a backlight apparatus
with a jump structure in the prior art.

FI1G. 2 shows a scheme diagram of another backlight appa-
ratus with jump structures in the prior art.

FI1G. 3 shows a scheme diagram of the transformer accord-
ing to the first embodiment of the invention.

FI1G. 4(A) shows a scheme diagram of the jump pin 1n FIG.
3 coupling to the second pin via a wire inside the transformer.

FIG. 4(B) shows a scheme diagram of the jump pin in FIG.
3 coupling to the second pin via a metal plate embedded in the
transformer.

FIG. 5 shows a scheme diagram of the backlight apparatus
according to the second embodiment of the mvention.

FIG. 6 shows a scheme diagram of the backlight apparatus
according to the third embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

The mvention provides a transformer with a jump pin and
a backlight apparatus including the transformer. The back-
light apparatus can reduce the jump structures used between
the transformers 1n the conventional backlight apparatus, so
that not only the wire connections in the circuit layout wall
become simple, but also the manufacturing cost of the back-
light apparatus can be lowered.

A first embodiment of the invention 1s a transformer. The
transformer 1s applied to a multiple light pipe backlight appa-
ratus to make the currents of the light pipes are approximately
the same to make sure that the light source provided to the
LCD panel can have very stable and uniform lightness. In
fact, the transformer can have a one-to-one structure or a
one-to-many structure, namely the transformer can corre-
spond to a light pipe or several light pipes at the same time.

Please refer to FIG. 3. FIG. 3 shows a scheme diagram of
the structure of the transformer. As shown 1in FIG. 3, the
transformer 1 includes a jump pin 10, a first pin 11, a second
pin 12, a thaird pin 13, a fourth pin 14, a first side winding 15,
and a second side winding 16. Wherein, the second side
winding 16 1s corresponding to the first side winding 15; the
second side winding 16 1s coupled to the first pin 11 and the
second pin 12. The first pin 11 1s between the jump pin 10 and
the second pin 12.

It should be noticed that 1n order to reduce the conventional
Jump structure on the wire, the jump pin 10 1s coupled to the
second pin 12 inside the transformer 1. In fact, the jump pin
10 can be coupled to the second pin 12 via an imner wire 19
inside the transformer 1, or coupled to the second pin 12 via
a metal plate embedded 1n the transformer 1.

Please refer to FIG. 4(A). FIG. 4(A) shows a scheme dia-
gram of the jump pin 1n FIG. 3 coupling to the second pin via
a wire 1nside the transformer. As shown in FIG. 4(A), the
mump pin 10 1s coupled to the second pin 12 from the mside of
the transformer via the wire 17. This 1s the ordinary way to
form an electrical connection.
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Please refer to FIG. 4(B). FIG. 4(B) shows a scheme dia-
gram of the jump pin 11 FIG. 3 coupling to the second pin via
a metal plate embedded 1n the transformer. As shown 1n FIG.
4(B), the jump pin 10 1s coupled to the second pin 12 from the
inside of the transformer via the metal plate 18. In fact, the
metal plate 18 can be an 1ron plate, a copper plate, or any other
metal plates capable of conducting electricity.

In this way, since the metal plate 1s embedded into the
transformer to electrically connecting the jump pin 10 and the
second pin 12, the time used to manufacturing the transformer
can be reduced, and the production efficiency of the trans-
former can be enhanced.

In practical applications, when the transformer 1 1s applied
to the backlight apparatus, i1 the first side winding 15 forms a
loop, then the first pin 11 1s coupled to the light pipes of the
backlight apparatus, and the second pin 12 1s coupled to the
power source and other transformers of the backlight appa-
ratus; 1f the first side winding 15 1s coupled to the power
source ol the backlight apparatus, then the first pin 11 1s
coupled to the light pipes of the backlight apparatus, and the
second pin 12 1s coupled to the other transformers of the
backlight apparatus.

Above all, since transformer 1 can reduce the jump struc-
tures used between the transformers 1n the conventional back-
light apparatus, therefore, not only the wire connections in the
circuit layout will become simple, but also the manufacturing
cost of the backlight apparatus can be lowered.

A second embodiment of the invention 1s a backlight appa-
ratus. Please refer to FIG. 5. FIG. 5 shows a scheme diagram
of the structure of the backlight apparatus. As shown 1n FIG.
5, the backlight apparatus 2 includes a power source 20, a first
transformer 21, a second transformer 22, a first light pipe 23,
and a second light pipe 24. Wherein, the first transformer 21
1s coupled to the first light pipe 23; the second transformer 22
1s coupled to the second light pipe 24; the power source 20 1s
coupled to the first transformer 21 and the second transformer
22, and used to provide the electricity for the first light pipe 23
and the second light pipe 24 to emait lights.

Next, the first transformer 21 and the second transformer
22 will be introduced respectively. In this embodiment, the
first transformer 21 includes a first jump pin 210, a first pin
211, a second pin 212, a third pin 213, a fourth pin 214, a first
secondary winding 2135, and a first primary winding 216.
Wherein, the first primary winding 216 1s corresponding to
the first secondary winding 215; the first primary winding 216
1s couple to the first pin 211 and the second pin 212; the first
pin 211 1s between the first jump pin 210 and the second pin
212; the first jump pin 210 15 coupled to the power source 20.

It should be noticed that 1n order to reduce the conventional
jump structure 1n the circuit of the backlight apparatus 2, the
mump pin 210 1s coupled to the second pin 212 1nside the first
transformer 21. In fact, the jump pin 210 can be coupled to the
second pin 212 via an mner wire 219 inside the first trans-
former 21, or coupled to the second pin 212 via a metal plate
embedded 1n the first transformer 21.

In fact, the metal plate can be an 1ron plate, a copper plate,
or any other metal plates capable of conducting electricity. In
this way, since the metal plate 1s embedded into the trans-
former to electrically connecting the first jump pin 210 and
the second pin 212, the time used to manufacturing the first
transformer 21 can be reduced, and the production efficiency
of the first transformer 21 can be enhanced.

Similarly, the second transtormer 22 includes a second
mump pin 220, a fifth pin 221, a sixth pin 222, a seventh pin
223, a cighth pin 224, a second secondary winding 225, and a
second primary winding 226. Wherein, the second primary
winding 226 1s corresponding to the second secondary wind-
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ing 225; the second primary winding 226 1s couple to the fifth
pin 221 and the sixth pin 222; fifth pin 221 1s between the
second jump pin 220 and the sixth pin 222; the sixth pin 222
1s coupled to the power source 20; the second jump pin 220
will be coupled to the second pin 212 of the first transformer
21.

It should be noticed that the seventh pin 223 will be coupled
to the fourth pin 214 of the first transformer 21; the eighth pin
224 will be coupled to the third pin 213 of'the first transformer
21. That 1s to say, the first secondary winding 215 of the {first
secondary winding 21 will be coupled to the second second-
ary winding 225 of the second transformer 22 to form a loop.

In practical applications, in order to reduce the conven-
tional jump structure in the circuit of the backlight apparatus
2, the second jump pin 220 1s coupled to the sixth pin 222
inside the second transformer 22. In fact, the second jump pin
220 can be coupled to the sixth pin 222 via an inner wire 229
inside the second transformer 22, or coupled to the sixth pin
222 via a metal plate embedded 1n the second transformer 22.

Then, the backlight apparatus 2 shown in FIG. 5 and the
backlight apparatus 9 with a jump structure 95 shown 1n FIG.
1 will be compared to show the advantages of the backlight
apparatus 2 disclosed in this embodiment.

In the first transtformer 91 of the backlight apparatus 9,
since the first wire between the first pin 911 and the first light
pipe 93 will cross the second wire between the second pin 912
and the power source 90, therefore, there will be the jump
structure 935 on the second wire between the second pin 912
and the power source 90, so that there will be a suitable
distance between the crossed first wire and second wire.

However, in the first transformer 21 of the backlight appa-
ratus 2 disclosed by this embodiment, since the second pin
212 15 coupled to the first jump pin 210 through the 1nside of
the first transformer 21 and the first jump pin 210 1s coupled
to the power source 20 1nstead of being directly coupled to the
power source 20. By doing so, the wire connection in the
circuit of the backlight apparatus 2 can be performed through
the inside of the first transformer 21. Theretfore, the backlight
2 can etfectively reduce the ; jump structure 95 1n the conven-
tional circuit, not only the wire connections of the circuit
layout will become simpler, but also the manufacturing cost
of the backlight apparatus 2 can be lowered.

A third embodiment of the 1nvention 1s a backlight appa-
ratus. Please refer to FIG. 6. FIG. 6 shows a scheme diagram
of the structure of the backlight apparatus. As shown 1n FIG.
6, the backlight apparatus 3 includes a power source 30, a first
transformer 31, a second transformer 32, a third transformer
33, afirstlight pipe 34, a second light pipe 35, and a third light
pipe 36. Wherein, the first transformer 31 1s coupled to the
first light pipe 34 and the second transformer 32; the second
transformer 32 1s coupled to the second light plpe 35 and the
third transtormer 33; the third transformer 33 1s coupled to
third light pipe 36; the power source 30 1s coupled to the first
transformer 31 and the third transformer 33, and used to
provide the electricity for the first light pipe 34, the second
light pipe 35, and the third light pipe 36 of the backlight
apparatus 3 to emit lights.

Next, the first transformer 31, the second transformer 32,
and the third transformer 33 will be introduced respectively.

In this embodiment, since the jump connection 1s unnec-
essary to the first transtormer 31, therefore, the first trans-
former 31 can be an ordinary transformer without any jump
pins. As shown 1n FIG. 6, the first transformer 31 includes a
first pin 311, a second pin 312, a third pin 313, a fourth pin
314, a first primary winding 315, and a first secondary wind-
ing 316. Wherein, the first primary winding 313 1s corre-
sponding to the first secondary winding 316; the first second-
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ary winding 316 1s coupled to the first pin 311 and the second
pin 312; the first pin 311 1s coupled to the first light pipe 34.

As to the second transformer 32 and the third transformer
33, since the jump connection 1s necessary to both of them,
the second transformer 32 and the third transformer 33 are
transformers with jump pin. As shown 1n FIG. 6, the second
transformer 32 includes a second jump pin 320, a fifth pin
321, a sixth pin 322, a seventh pin 323, a eighth pin 324, a
second primary winding 323, and a second secondary wind-
ing 326. Wherein, the second primary winding 325 1s corre-
sponding to the second secondary winding 326; the second
secondary winding 326 1s coupled to the fifth pin 321 and the
s1xth pin 322; the fifth pin 321 1s between the second jump pin
320 and the sixth pin 322; the fifth pin 321 1s coupled to the
second light pipe 35; the second jump pin 320 will be coupled
to the second pin 312 of the first transformer 31.

In fact, 1n order to reduce the conventional jump structure
in the circuit of the backlight apparatus 3, the second jump pin
320 1s coupled to the second pin 322 inside the second trans-
former 32. In fact, the second jump pin 320 can be coupled to
the second pin 322 via an nner wire 329 inside the second
transiformer 32, or coupled to the second pin 322 via a metal
plate embedded 1n the second transformer 32. Actually, the
metal plate can be an iron plate, a copper plate, or any other
metal plates capable of conducting electricity.

Similarly, the third transformer 33 includes a third jump
pin 330, a ninth pin 331, a tenth pin 332, a eleventh pin 333,
a twellth pin 334, a third primary winding 335, and a third
secondary winding 336. Wherein, the third secondary wind-
ing 336 1s corresponding to the third primary winding 335; the
third secondary winding 336 1s coupled to the ninth pin 331
and the tenth pin 332; the ninth pin 331 1s between third jump
pin 330 and the tenth pin 332; the ninth pin 331 1s coupled to
third light plpe 36, the third jump pin 330 will be coupled to
the sixth pin 322 of the second transformer 32.

In fact, the third jump pin 330 can be coupled to the tenth
pin 332 via an inner wire 339 inside the third transformer 33,
or coupled to the tenth pin 332 via a metal plate embedded 1n
the third transformer 33. Actually, the metal plate can be an
iron plate, a copper plate, or any other metal plates capable of
conducting electricity.

Then, the backlight apparatus 3 shown 1n FIG. 6 and the
backlight apparatus 8 with jump structures shown 1n FIG. 2
will be compared to show the advantages of the backlight
apparatus 3 disclosed 1n this embodiment.

In the backlight apparatus 8 shown in FIG. 2, since the wire
will cross a first wire between the fifth pin 821 and the second
light pipe 85 and cross the second wire between the ninth pin
831 and the third light pipe 86, therelore, there will be a first
Jump structure 87 and a second jump structure 88 on the wire,
so that there will be a suitable distance between the crossed
WIres.

However, 1n the backlight apparatus 3 disclosed by this
embodiment, since the second pin 312 1s coupled to the sec-
ond jump pin 320 and the second jump pin 320 1s coupled to
the sixth pin 322 through the 1mside of the second transformer
32 mstead of being directly coupled to the sixth pin 322, so
that the first jump structure 87 shown in FIG. 2 can be
reduced.

Similarly, since the sixth pin 322 1s coupled to the third
mump pin 330 and the third jump pin 330 1s coupled to the
tenth pin 332 through the inside of the third transformer 33
instead of being directly coupled to the tenth pin 332, so that
the first jump structure 88 shown 1n FIG. 2 can be reduced.

By doing so, the wire connections in the circuit of the
backlight apparatus 3 can be performed through the inside of
the second transformer 32 and the third transformer 33.
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Therefore, the backlight 3 can effectively reduce the jump
structure 95 1 the conventional circuit, not only the wire
connections of the circuit layout will become simpler, but also
the manufacturing cost of the backlight apparatus 3 can be
lowered.

Compared to the prior arts, the transformer provided in this
invention and the backlight apparatus including the trans-
former can reduce the jump structures used between the trans-
formers 1n the conventional backlight apparatus, so that not
only the wire connections 1n the circuit layout will become
simple, but also the manufacturing cost of the backlight appa-
ratus can be lowered to increase the competitiveness of the
backlight apparatus on the market.

Although the present invention has been 1illustrated and
described with reference to the preferred embodiment
thereot, 1t should be understood that 1t 1s 1n no way limited to
the details of such embodiment but 1s capable of numerous
modifications within the scope of the appended claims.

What 1s claimed 1s:

1. A backlight apparatus, comprising;

a power source;

a first light pipe; and

a first transformer, comprising:

a first pin;

a second pin;

a first side winding;

a second side winding, corresponding to the first side
winding, the second side winding being coupled to the
first pin and the second pin; and

a jump pin, the first pin being between the jump pin and
the second pin, the jump pin being coupled to the
second pin 1nside the first transformer.

2. The backlight apparatus of claim 1, wherein the jump pin
1s coupled to the second pin via a metal plate embedded 1n the
first transformer.

3. The backlight apparatus of claim 1, wherein the first side
winding forms a loop.
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4. The backlight apparatus of claim 1, wherein the first pin
1s coupled to the first light pipe.

5. The backlight apparatus of claim 1, wherein the first side
winding 1s coupled to the power source.

6. The backlight apparatus of claim 1, wherein the second
pin 1s coupled to the power source.

7. The backlight apparatus of claim 1, further comprising a
second transformer.

8. The backlight apparatus of claim 7, wherein the second
transformer 1s coupled to the jump pin.

9. The backlight apparatus of claim 7, wherein the second

transformer 1s coupled to the second pin.

10. The backlight apparatus of claim 7, further comprising
a second light pipe coupled to the second transformer.

11. A transformer, comprising:

a first pin;

a second pin;

a first side winding;

a second side winding, corresponding to the first side wind-
ing, the second side winding being coupled to the first
pin and the second pin; and

a jump pin, the first pin being between the jump pin and the
second pin, the jump pin being coupled to the second pin
inside the transformer.

12. The transformer of claim 11, wherein the jump pin 1s
coupled to the second pin via a metal plate embedded 1n the
transformer.

13. The transformer of claim 11, which 1s applied to a
backlight apparatus.

14. The transformer of claim 11, wherein the first side
winding 1s coupled to a power source.

15. The transformer of claim 11, wherein the first side
winding forms a loop.

16. The transformer of claim 11, wherein the first pin 1s
coupled to a light pipe.

17. The transformer of claim 11, wherein the second pin 1s
coupled to a power source.

G o e = x
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